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How are problems recognized in technological development? The traditional view is that they are recognized in the design stage and steps are taken to forestall them. In practice, problems are more often recognized after the fact, as contingencies arise and causes are sought. Problems can only be recognized at the design stage in manufacturing environments that are well understood, which implies that they are static. More generally, problems arise unexpectedly in uncertain, ambiguous, and dynamic environments.
How problems are posed is inextricably linked to the way knowledge of a problem is organized and represented. The traditional view is that knowledge is organized in categories, and that theories are developed that relate these categories, creating new ones or collapsing several into one. The dynamic view is that knowledge is organized around prototypes that have implicit internal relationships, and that problems are posed as searches aimed at identifying the degree of similarity to a typical member of a prototype and elaborating on the internal structure of that prototype.
How are problems solved? Here, again, the extreme views can be characterized as traditional and dynamic. The traditional view holds that precise procedures can be written for solving problems through logic and reasoning. The dynamic view is that problems are solved by means of some combination of experience, judgment, experimentation, intuition, and skill.
These views have a certain consistency. The traditional approach to problem recognition, the organization of knowledge into categories, and the formal method of problem solving are consistent with the notion of technology as science. The dynamic approach to problem recognition, the organization of knowledge around prototypes, and informal methods of problem solving are consistent with the notion of technology as expertise. These two perspectives lie at the upper and lower bounds of process knowledge. An intelligent system can simultaneously take both perspectives and exploit the synergy between science and expertise to move progressively to higher planes of knowledge.
An architecture of control for an intelligent system relies on five central premises:
1.  problem solving is begun with partial knowledge of the problem domain,-
2.  this knowledge comes in chunks,-
3.  these chunks can be formally represented and manipulated;
4.  relationships between chunks can be seen, theorized about, and tested in the external environment; and